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CHEMICAL: N-(phosphono-14C-methy1)glycine,l4C-glyphosate,
ROUNDUP.

TEST . MATERIAL: ‘4C-glyphosate was mixed with 1isopropylamine and
uniabeled isopropylamine salt of glyphosate and diluted in water to
produce a parenteral dosing solution containing 4 mg/ml glyphosate or
2 uCi/ml  (specific activity 84.6 microcurie/mmole). For dermal
application, 0.74 mg of 14c-glyphosate was diluted with ROUNDUP
formulation containing 357 mg unlabeled glyphosate at a final
concentration of 8.9 mg/25 w1l or 1 uCi/z25 w1 (specific activity
19.4 yCi/mmole). )
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STUDY/ACTION TYPE: Absorption and elimination studies in monkeys.

STUDY IDENTIFICATION: Maibach, H.I. (a) Elimination of 14c-
glyphosate in Rhesus monkeys following a single parenteral dose. (b)
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10.

11.

12.

CONCLUSIONS:

A. Following intramuscular injection of 14c-glyphosate into Rhesus
monkeys, elimination of radiolabel was mainly via the urine.
Elimination of radiolabel was rapid and biphasic, with half-lives
of 6.9 and 35.1 hours.

B. The data on dermal absorption and elimination of 14c-
glyphosate in ROUNDUP formulation were inadequate for evaluation.

RECOMMENDATIONS:

Not applicable.

BACKGROUND :

Not applicable.

DISCUSSION OF INDIVIDUAL TESTS OR STUDIES:.

Not applicable.

MATERIALS AND METHODS (PROTOCOLS):

The materials and methods used in each study are presented in Appendix A.

REPORTED RESULTS:

A.

Following a single intramuscular injection of l4c-glyphosate in
monkeys, the average excretion of radiolabel in urine was 85.59,
88.78, and 89.86% of the administered dose after 1, 4, and 7 days.
Elimination occurred biphasically, and the half-lives in these two
phases were 6.9 and 35.1  hours, respectively (Figure 1).
The distribution of the 1label remaining (approximately 10
percent) was not determined.

Following dermal application of the ROUNDUP formulation
containing 14C-glyphosate, the average excretion of radiolabel
in urine was 0.4, 1.15, and 1.65% of the applied dose after 1, 4,
and 7 days. The peak excretion was 8-36 hours after application,
and the average elimination half-life was estimated to be 59
hours.

Washings obtained from the application site 24 hours after
application contained an average of 14.2% of the applied
radiolabel. :
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Figure 1. Role of 14¢ elimination in urine of Rhesus Monkeys

following intra muscular injection of 14C glyphosate
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14.

15.

16.

STUDY AUTHOR'S CONCLUSTIONS/QUALITY ASSURANCE MEASURES:

A.

B.

Following intramuscular injection of 14C glyphosate into Rhesus
monkeys, radiolabel elimination (89.9%) was biphasic via the
urine. However, following dermal application of a ROUNDUP
formulation containing 14c-glyphosate only < 2% of the dose was
eliminated in the urine during a 7-day period and about 14% was
recovered from the application site. The author suggested that
binding of test material to or in the skin resulted in the low
recovery, however, he was unable to provide a definitive
explanation. ’

A quality assurance statement was not present for this report.

REVIEWER'S DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

A.

Data from the first study support the author's conclusion that
the major route of glyphosate elimination, following an
intramuscular injection, is biphasic via the urine.

The data from the second study (dermal absorption) are inadequate
to evaluate the rate of dermal absorption and elimination of
14c_g1yphosate in ROUNDUP formulations, primarily because of
low recovery. Although the author suggested that low recovery
may have been due to binding of the test material to or in the
skin, this statement is not supported by data. Moreover, it is
not clear from the report whether the application site was
covered so that loss of radioactivity was not due to mechanical
factors such as physical rubbing. Other deficiencies include the
absence of individual animal data (e.g., metabolism, age, weight,
and animal husbandry) and data on the radiochemical purity.

COMPLETION OF ONE-LINER FORM FOR STUDY:

Not applicable.

CBI APPENDIX:

Appendix A - Materials and Methods.
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Elizination of C=14 Labeled 3lvpnosate in Rhesus Monkevs Following 2
Sinqle Parentoral Dose

Introduction:

This study was oerformed to determine the excretion paraneters of

_tne C=14 lavel on 3lyonosate into the urine fronm a sinagle narenteral

dose utilizing tne rhesus monkey exderi~ental animal model.

Procesures:

Four adult male rhesus monkeys each received a sinale one ml dose of
C=-14 labeled alyphosate (specific activity of 84.6 uCi/eM, molecular
weight of 16%.1) by intranmuscular injection into the thigh.
Scintillation counting determinations showed that a 1.0 ml dose
contained 1.49 microcuries of C-14 labeled 3alyphosate. Urine
sarples were collected at 4, 8 and 12 nours the first dav, then
every 24 hours for seven days. A five w1 aliovot of each urine
sanple was assayed in 14 ml PCS (Awershaer Coro.) with a licuid
scintillation spectrophotometer. A C=-14 internzl standard was ajded
to triplicate wvial of ezch sarple to determine the extent of
quenching.

A sigma=-minus analysis was verformed ¢o determine the C~14
elimination half=life. The differences between the total t dose
excreted over all thes collection intervals and the total % dose
excreted up to the end of each collection interval are eguivalent &0
the amount of the comoound not yet excreted. A semiloj vplot of these
differences wersus time vields a straight 1line with 2a slone
proportional to the elirintation half-life. The rate constant, ke,
is eguivalent to the slope times 2.333 and the elimination half=-life
equal to 2.693 divided Dby ke (Fundaxentals of Clinicz2l
Pharmacokinetics, first edition; %agner, J., pa 77).

Results:

The enclosed table lists the dom values, the total volume of urine
collected and the calculated § of the aoplied dose excreted during
each collection time interval for each subject. For examnle, under
8~4 hours for subject 1, 13522.4 and 134£9.2 are the calculated dom
values, 245 is the volume of urine collected in milliliters, and
22.871 is the calculated t of tne apolied dose excreted, On the
bottom of each colusn the average t dose excreted, the number of
hours in the collection interval, and the rate of excretion in %
dose per hour are recorted. The urine contained an average total
value of 89.9% (standard deviation of 12.5%) of the C~14 label on
the glyphosate. Peak excretion occured between 0-~4 hours.

Three qraphs are enclosed. The first is a linsar nlot of the % dose
excreted per hour- versus time. The second is 2 semilog olot of the
% dose excreted per hour versus time. The last is a siara=-minus
plot. The C-14 la%el on the <7lyphosate nad an averane elirination
half-life of 19.7 hours: howavar, Iwo nhases of excretion were
noted. The first ohase from N=24 nours had an climination half-life
of 6.9 hours, whereas the second phase of exsretion had an
elimination half=-lifa of 15.1 hours.
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Percutaneous Absorotion of Glyohosate in the Roundu® Forrulation

Introduction:

Carbon=14 labeled qlychosate in the Rounduo formulation was aoplied
to the abdomen of rhesus monkeys. Percutaneous absorption of the
glypnosate was determined by measurement of the total amount of the
C-14 label excreted into the urine. ’

" procedures:

Six male rhesus monkeys each recieved a sinale dose of g.80
microcuries (as determined by scintillation counting) C-14 labeled
glyphosate (specific activity of 19.4 uCi/m¥, molecular weizht of
i69.1). Twenty-five microliters of the alyvhosate orevaration was
applied over 7.9 souare centimeters of abdoren lightly clioced of
hair using an Oster clipper. After 24 hours, the site of annlicztion

~ was vashed two times with distilled water, two times with acetone,

then two times with distilled water. Tne wash solvent was zoclied to
2 cotton ball attached to a pair of curved blunt forcevs. The site
of application was wiped with the sclvent laden cotton ball. Tne
amount of C=14 1label £from the wash was then determines Dby
scintillation soectroscopy of the cotton ball. A C=14 internal
standard was subseguently added to each sample to determine the
extent of quenching.

Urine samples were collected at 4, 8 and 12 hours the first day,
every 12 hours the second dav, then everv 24 hours for 7 Z2ays. A
five ml aliguot of each urine sample was assayed in 14 =1 PCS
(Amersham Corp.) with a liquid scintillation spectrophotometer. A
C=14 internal standard was added to a triplicate vial of each samole
to determine the extent of quenching.

A sigma-minus analysis was performed to determine the C-14
elimination half-life. The differences between the total % dose
excreted over all the collection intervals and the total t dose
excreted up to the end of each collection interval are ecuivalent to
the amount of the compound not yet excreted. A sermilog plot of
these values versus time yields a straight line with a slove
proportional to the elimination half-life. The rate constant, ke,
is equivalent to the slope times 2.303 and the elirmination half=life
equal to 8.693 divided bvy ke (Fundamentals of Clinical

Pharmacokinetics, first edition; Wagner, Jeor P T7).
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